ABSTRACT. The distorted octahedral oxorhenium(V) complex [ReOCl(had)] (1) (H 2 had = N,N-bis(2-hydroxybenzyl)-2-(2-aminoethyl)dimethylamine) was prepared from the oxidation of [ReCl 3 (MeCN)(PPh 3 ) 2 ] by dioxygen in the presence of H 2 had in ethanol. This reaction was done under reflux conditions for a relatively short reaction time of an hour. However, increasing the reaction period to seven days led to the disproportionation of 1 to [Re IV Cl(had)(PPh 3 )](Re VII O 4 ) (2). Both compounds were characterized by infra-red spectroscopy and X-ray crystallography.
INTRODUCTION
One approach to the consistent synthesis of oxorhenium(V) complexes is based on the ligation of dinegative tridentate chelates in combination with monodentate uninegative thiolates to give '3+1' complexes with a square-pyramidal geometry [1] [2] [3] . However, these '3+1' complexes are rather unstable [4] ; the kinetic stability of '3+2' six-coordinate oxorhenium(V) complexes is greater [5] . In addition, '2+2' ligand combinations have also been exploited [6] . The syntheses of these 'x+y' oxorhenium(V) complexes have been achieved by the ligand substitution of the monodentate ligands in the common oxorhenium(V) starting materials like trans-[ReOCl 3 (PPh 3 ) 2 ] and (n-Bu 4 N) [ReOCl 4 ] by the multidentate chelates, and long reaction times up to 3 h were normally necessary to achieve acceptable yields.
In this report the concept of ligand permutation has been extended to '4+1' complexes by using a dianionic, tetradentate N 2 O 2 -donor chelate around the oxorhenium(V) core. Several rhenium(V) complexes with tetradentate ligands have been described, with most of these ligands being of the Schiff base type [7] [8] [9] . However, we have synthesized the oxorhenium(V) complex [ReOCl(had)] by the reaction of the rhenium(III) starting material [ReCl 3 (MeCN)(PPh 3 ) 2 ] with the tetradentate N 2 O 2 -donor ligand N,N-bis(2-hydroxybenzyl)-2-(2-aminoethyl)dimethyl-amine (H 2 had) in the presence of oxygen with a relatively short reaction time of 30 min. However, if the reaction time is increased to 7 days, the rhenium(IV) complex salt [ReCl(had)(PPh 3 )](ReO 4 ) was isolated.
EXPERIMENTAL

Materials
All chemicals were of reagent grade, and were purified by standard techniques. H 2 had and trans-[ReCl 3 (MeCN)(PPh 3 ) 2 ] were prepared by literature methods [10, 11] .
Physical measurements
1 H NMR spectra were recorded in DMSO-d 6 on a Bruker Avance (300 MHz) spectrometer at ambient temperatures, and values are reported relative to TMS. Infrared spectra were obtained with a Digilab FTS 3100 Excalibur HE spectrophotometer with solid samples prepared as KBr disks. Microanalyses were obtained on a Carlo Erba EA 1108 elemental analyser. Melting points were determined using an Electrothermal 1A9100 melting point apparatus. Conductivity measurements were carried out at 293 K on a Phillps PW 9509 digital conductometer. Intensity data were processed using the DENZO-SMN package [12] . The structures were solved by the direct methods program SIR92, which located all non-hydrogen atoms [13] . Subsequent full-matrix least-squares refinements were carried out using the CRYSTALS program suite [14] . Table 1 . 
Syntheses
Re-O(1) Re-O(3) Re-Cl C(3)-O(1) N(1)-C(1) Cl-Re-N(1) Cl-Re-N(2) O(2)-Re-N(2) N(1)-Re-N(2) Re-N(1)-C(8)1.942(5) 1.674(5) 2.364(2) 1.355(1) 1.504(9) 175.09(2) 96.60(2) 175.9(3) 82.9(2) 106.6(4)Re-O(2) Re-N(1) Re-N(2) C(10)-O(2) C(18)-N(2) O(1)-Re-O(3) O(2)-Re-O(3) O(3)-Re-N(1) O(3)-Re-N(2) Re-O(1)-C(3)1.988(5) 2.173(5) 2.230(6) 1.350(9) 1.487(7) 166.4(3) 96.5(2) 85.4(3) 86.1(2) 140.6(5)
RESULTS AND DISCUSSION
Synthesis
The with a twofold molar excess of H 2 had in ethanol, albeit with a longer reaction time of three hours, from the reaction of (n-Bu 4 N) [ReOCl 4 ] with a twofold molar excess of H 2 had in ethanol, or with equimolar quantities in the presence of triethylamine [15] .
Repeated attempts to obtain crystals of 2 suitable for X-ray analysis were unsuccessful. Complex 1 is diamagnetic (formally d 2 ) and is a non-electrolyte in acetonitrile. The conductivity of complex 2 in DMF confirms that it is a 1:1 electrolyte in solution. The complexes are weakly soluble, but stable, in polar solvents like DMSO, DMF, acetonitrile, acetone and chloroform. Both complexes are stable for months in the solid state and for days in solution without undergoing any decomposition or oxidation.
Spectral characterisation
In the infrared spectrum of 1 the asymmetric Re=O stretching frequency of 957 cm -1 appears as a sharp, strong band which falls in the region of 951-966 cm -1 that is normally observed for complexes with a phenoxy donor atom trans to the Re=O moiety [10, 16, 17] . The infrared spectrum of 2 provides evidence for the presence of the perrhenate anion, with the characteristic strong absorption band at 910 cm 
Description of the structures. [ReOCl(had)] (1)
The X-ray crystal structure of 1 (Figure 1) consists of a discrete, monomeric and neutral oxorhenium complex unit packed with no intermolecular contacts shorter than the sum of the Van der Waals radii. The coordination geometry around the rhenium is highly distorted octahedral. The two nitrogen atoms N(1) and N(2) from the tetradentate dinegative ligand lie on the equatorial plane, along with the chloride and phenolate O (2) (Table 1) is similar to those reported previously [10, 16, 17] [10, 16, 17] .
With the Schiff base ligands H 2 salpd and H 2 sal 2 en (H 2 L) complexes of the type [ReOCl(L)] were isolated, with a phenoxy oxygen coordinated trans to the oxo group [9, 10] . 
[ReCl(had)(PPh 3 )](ReO 4 ) (2)
A perspective view of the asymmetric unit of [ReCl(had)(PPh 3 )] + is shown in Figure 2 . Refinement of the structure was compromised due to the poor crystal quality and high thermal motion. However, an acceptable data set could be obtained, and the connectivity and other general features of the structure were confidently determined, and the molecular positional parameters of the atoms in the "inner" core are well defined. The crystal structure consists of a mononuclear [ReCl(had)(PPh 3 The Re-Cl distance of 2.37 Å deviates a little from previously observed bond distances in other rhenium(IV) complexes [18] . Distances of 2.308-2.356 Å have been reported in the literature for rhenium(V) complexes. Surprisingly, the Re(1)-N(1) distance is the same as the Re(1)-N(2) distance, despite the larger trans effect of the triphenylphosphine group. However, this may be an artefact, since the distances are derived from X-ray data of poor quality, so no definitive conclusions can be drawn.
The [ReO 4 ] -anion has a regular tetrahedral geometry, and it exhibits large thermal motions as shown by large thermal parameters of its oxygen atoms.
